Room Size 




. Length (ft) 


10 


Width (ft) 


10 


Height (ft) 


10 


Altitude of Site (ft asl) 


5500 


Number of People in Room 


1 


0 2 Removal Rate (slpm) 


5 


Number of Systems 


1 


Per Person Heat Generation (w/m 2 ) 


45 


Initial 0 2 Content (%) 


20.94 


Outdoor CO 2 Concentration (ppmv) 


400 


Initial Room CO 2 Cone, (ppmv) 


400 


C0 2 Scrubber Air Flow Rate (cfm) 


0 


C0 2 Scrubber Efficiency (%) 


80 


Air Change Rate (ACH, hr - 1 ) 


0.1 



The Information Required for Initializing The Computer Model. 

FIG. 1 
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The Predicted CC^ Concentration and Simulated Altitude Inside 
the Colorado Mountain Room as a Function of Time. 

FIG. 3 



50 



Fan 




The Colorado Mountain Room as. configured 
for use in a person's bedroom. 



FIG. 2 
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The Colorado Mountain Room, configured 
for use as a low altitude room. 



FIG. 4 
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C0*2 Scrubber 



The Colorado Mountain Room, 
configured for use as a high C0 2 room. 



FIG. 5 



I 




Portable CMR, configured for use as a 
high altitude room. 

FIG. 6 




C02 Scrubber 



Portable CMR, configured for use as a 
high altitude room. 



FIG. 7 




Portable CMR, configured for use as a 
high altitude room. 



FIG. 8 




CO2 Scrubber 



Portable CMR, configured for use as a 
high altitude room. 



FIG. 9 



5CK 




Portable CMR, configured for use as a 
high altitude room 



FIG. 10 



START 




S 0 «- GET AN INITIAL SAMPLE OF 
THE OXYGEN PARTIAL PRESSORE 
WITHIN THE CMR 50, AND 
P «- THE AMBIENT PRESSURE 
WITHIN THE CMR 50. 


► 


THE OXYGEN PARTIAL PRESSURE S 0 
IS IDENTIFIED WITH AN AMBIENT 
OXYGEN CONCENTRATION OF 

20.94%. 


— — ► 





s «- s„ 



WITHIN A PREDETERMINED TIME 
PERIOD, HAVE AT LEAST 3000 
OXYGEN PARTIAL PRESSURE 
SAMPLES BEEN ADDED TOGETHER, 
AND A CORRESPONDING NUMBER 
OF AMBIENT PRESSURE 
MEASUREMENTS BEEN SUMMED 
TOGETHER? 



S«-S + S 



NXT 



YES 


f 




S/3000 



S NXT *- A NEXT SAMPLE FOR THE 
OXYGEN PARTIAL PRESSURE, AND 
? m <- AMBIENT PRESSURE ARE 
OBTAINED. 




HAS THE TIME 
PERIOD EXPIRED? 

NO 



YES 



ACTIVATE ALARM, SENSOR 
MALFUNCTION. 



DETERMINE OXYGEN CONCENTRATION IN 
CMR 50 AS: 20.94% *(S AVG /S 0 )*(P/P NXT ) 



END 



A flowchart for the calibration, averaging, and 
pressure compensation of the oxygen sensor. 



FIG. 11 



ON/OFF SWITCH 




O 

OXYGEN OUTLET 



NITROGEN OUTLET 
«- BARB FITTING 

~6 £ 



INTAKE 
FILTER 



HEPA FILTER, 
AIR INTAKE 
HOLE, ALARM 
BATTERY 




FIG. 12 



EXTENDED LIFE 
INLET PREFILTER 





FIG. 13 



START 



HIGH 
ALTITUDE 
MODE 




CHOOSE 
THE MODE 



HIGH CO 
MODE 



FIG. 14 



HIGH ALTITUDE FYIODE 




r 



FIG. 15 



EFITER THE DESIRED ALTITUDE 



IS THE ACIUQL flLIIIUDE UJITKin 500 R OP 



EfllER THE flCIUAT 


. THE SIMULATED ALTITUDE? 


ALTITUDE 


►< 



CALIBRATE THE OjSFHSOR 




THE ALARM IS 
ACTUATED 



T 



ISIHESIMUIAIED 
ALTITUDE MORE THAU 250 
FT ABODE THE DESIRED 
ALTITUDE? 



IS THE SlULAIED ALTITUDE MORE 
THAII 750 FT ABOUT THE DESIRED 
ALTITUDE? 

VES - 



Y 

IS THE SITUATED 
ALTITUDE GREATER IHA 
1B.500 FT? 



S 



ISIHE£0 2 COnCEIIIRATIOn 
GREATER THAU 1000? 




CHECK THE TEMPERATURE 



IS THE TEMPERATURE LESS «F 
OR GREATER TRAD 10AE? 



> 


r 


uu - 

IS THE PRESSURE LESS THAH 600 RIB 


CHECK IHF PRESSURE 


OR GREATER IHAfl 1100 TAB? 










YES 



► 


THE ALARM IS 




ACTIUAIED 




VES 



THE ALARM IS 
ACIIUATED 



LOUJ ALTITUDE fflODE 


> 


r 


EflTEH THE DES 


I RED ALTITUDE 



FIG. 16 



EHTER THE ACTUAL 
ALTITUDE 



IS THE ACTUAL ALTITUDE ill SOOn OE 
THE SIMULATED ALTITUOE? 



CALIBRATE THE 0 2 SEMSOR 




ALTITUDE GREATER THAR 
THE DESIRED ALTITUDE? 



15 THE SIMULATED 
ALTITUDE GREATER THAU 

16 500 FT? 



no 



IS THE CD 2 CODCEnTRA Tion 
GREATER IHAA 1000? 




VES 





THEMIS 


— ► 


ACTIVATED 



THE FAH GATE IS 




THE ALARM IS 


ACTIVATED 


— ► 


ACTIVATED 



SCRUBBER IS 
DEACTIVATED 



CHECK THE TED1PERATDRE 



IS THE TEMPERATURE LESS THAW 
OR GREATER IHAA TOO E? 






THE ALARM IS 


> 


ACIIVAIED 



CHECR THE PRESSURE 



IS THE PRESSURE LESS IHAA (00 MB 
OR GREATER THAH 1100 TUB? 




VES 



THE ALARM IS 
(iriiiiftipn 



FIG. 17 




IS THE SimULflTED flLIITUDE 
GREATER THflH 7500 FT? 




IS THE SimULATED ALIIIUDE 
GREATER THftO 12000 FT? 

■X >— VES 



THE FflH GATE IS 
DEACTIVATED 



CHECK THE CO, 
COHCEHTRATIOn 



ISTHECB 2 
COnCEATRATIOn GREATER 
THflH 3250? 



AlARTIl 



IS THE CO, 
COtlCEIITRATIOn GREATER 




YES - 




THE C0 2 
SCRUBBER IS 
DEACTIVATED 



THE Efln GATE IS 




THE ALARffl IS 


ACTIVATED 


> 


ACTIVATED 



no 



CHECK THE TEfflPERATURE 



i THE TEMPERATURE EESS THOU 40 F 
OR GREATER TRAD lOA F? 



IIO 




YES 





THE ALARfll IS 


► 


ACTIVATED 



CHECK THE PRESSURE 



I THE PRESSURE LESS THAU 000 TUB 
OR GREATER FHAO 11DQ MB? 



YES 





THE ALARM IS 


► 


ACTIVATED 



no 



FIG. 18 



START 



COmPUIEIHE 
VOLUME OF 0, III IHE 

CMR HE THE 
BEGINNING OP THIS 

iinriE step. 



COmPUTE THE 
UOLUmE OF o 2 
CONSUMED 6Y1HE 
OCCUFflfllS 



C0IY1PUTE THE 
UOLUME OF Oj 
REIlflOUED BY THE 

OXYGEN 
COnCEflTR ATOR 



COmPUTE THE 
VOLUME OF 0, 
REmOUED BY AIR 
EXCHDUGE 



COfTIPUTETHE UOLUmE 
OF 0 ; ADDED BY AIR 
EXCHANGE 



COmPUTE THE 

uoLumE of co 2 in 

THE CfYIR AT THE 

BEGinmnG of this 

TITHE STEP 



COmPUTE THE 
VOLUME OF C0 2 
PRODUCED BY THE 

OCCUPANTS 



COMPUTE THE 
VOLUME OF C0 2 
REMOUED BY THE C0 2 
SCRDBBER 



COMPUTE THE 
VOLUME OF CO, 
REMOVED BY AIR 
EXCHANGE 



COMPUTE THE 
VOLUME OF C0 ; 
ADDED BY AIR 
EXCHANGE 



COMPUTE THE 
CONCENTRATION OF 0 
IN THE CMR AT THE 
END OF THIS TIME 
STEP. 



COMPUIEIHE 
SIMULATED ALTITUDE 
IN THE CMR AT THE 
END OF THIS TIME 
STEP. 



COMPUIEIHE 
CONCENTRATION OF 
CO; IN THE CMR AT 
THE END OF THIS TIME 
STEP. 



REPEAT UNTIL THE TIME REACHES 7 DAYS 



Colorado Altitude Training 

Oxygen & C0 2 Variations in Rooms of Different Sizes 
Directions for using this spread sheet 
Change numbers in red only. 



Room Size 




Length (ft) 


10 


Width (ft) 


10 


Height (ft) 


10 


Room Volume (ft J ) 


1000 


Room Volume (1) 


28,317 


a i • ■ ■ i r s"\ • • /ft t\ 

Altitude of Site (ft asl) 


800 


Sea Level Pressure (mb) 


1013.25 


Station Pressure (mb) 


985 


Number of People in Room 


0 


O2 Removal Rate per System (slpm) 


5 


Number of Systems 


1 


Per Person Surface Area (irr) 


1.8 


Per Person Heat Generation (w/nr) 


45 


■— v y»-v rr* • tit* • 1 \ 

Resp. Coefficient (dimensionless) 


0.83 


Per Person 0 2 Consumption (slpm) 


0.239477195 


Per Person CO2 Production (slpm) 


0.198766072 


Initial O2 Content (%) 


20.94 


Initial Simulated Pressure (mb) 


985 


Initial Simulated Altitude (ft) 


800 


Outdoor C0 2 Concentration (ppmv) 


400 


Initial Room CO? Cone, (ppmv) 


400 


C0 2 Scrubber Air Flow Rate (cfm) 


10 


C0 2 Scrubber Efficiency (%) 


80 


Air Change Rate (ACH, hH) 


0.043 



FIG. 19 
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